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Abstract 
Industry expectations for graduates in RF and Communication engineering become important issue in today's competitive job 
market. Thought in RF and Communication engineering education in the universities in Turkey, there is a gap between the 
contents of elective courses and industry expectations. This may cause a failure for graduates when they meet real working 
environment. Study as presented in this article may fill these gaps between the candidate engineers’ skills and industry needs. 
According to industry requirements, senior level elective courses in RF and Communications will be re-designed. In this context, 
technical and non-technical skills in the national job market for the communication engineers are collected and a survey 
conducted to the graduates for weighting the skills according to their experiences at work. Then, a priority list, which is 
comprised by weighted skills in industry requirements, is prepared and presented to students as a questionnaire at the beginning 
of the semester. This questionnaire is made to assess students' abilities relative to industry requirements, in other words, 
awareness of the students are determined before taking the elective courses. The result of the study is discussed and it is indicated 
that students are lack of required skills. By analysing results of this study, improvements in the content of the courses could be 
started. This study may be useful to produce qualified communication engineers at Atilim University as required by the industry. 
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1. Introduction 
Radio Frequency (RF) and Communications have been very popular with the advances in wireless 
communications, specifically, wireless networks, radars, cellular and satellite. Industry expectations of today’s 
competitive job market have questioned contents and qualities of undergraduate curricula in all disciplines including 
RF and communications.  In this regard, elective courses, based on core concepts taught in the first three years of an 
undergraduate programme, are very critical. They should be designed such that they improve students’ knowledge 
and skills that are required by the industry, in real world problems and specific applications. Most of the works 
appeared in the literature aim to figure out system level skills for undergraduates, and look at the design of 
curriculum as a whole, rather than the knowledge level and content of elective courses. However, most practical 
issues, knowledge and skills are gained at elective courses, as they are mostly in the form of technical electives, in 
diverse subjects like RF and Communications, as an integral part of curriculum. 
At Atilim University, most of the elective courses in RF and Communications are offered by using new 
technology-based learning tools and it has been updated regularly after feedbacks from students directly, and with 
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experiences of instructor's personal interest and new approaches in engineering education. As a result of these 
motivations, a group led by the second-named author has developed various constructivist approaches and learning 
environments toward improving learning approaches at the department of Electrical and Electronics Engineering at 
Atilim University. The efforts have resulted in a virtual and remote laboratory (VRL) platform, called ERRL 
(European Remote Radio Laboratory) system1 (Kara et al., 2011, Cagiltay et al., 2009, 2011; Kara et al., 2010,2011; 
Alparslan et al. 2008), which has been serving to the students of Atilim University.  
In the literature, there have been several researches on engineering curriculum design according to needs of 
industry. These studies focus on collaboration of universities with the industry to enhance their educational 
programmes. In these studies, authors prepared surveys that are conducted to engineers for examining the industrial 
requirements at their work and the common goal is producing graduates as required by the industry. The oldest one 
(Lang. et al., 1999), conducted a survey to assist to curriculum designers. Another survey (Kamal et al., 2009) is 
conducted to improve a four year bachelor degree program in electrical and electronics engineering in order to 
tudy (Waks et al., 2000) addresses the issues 
on the relationship between the needs of industry and the curriculum for communication system engineers. The gap 
and it concludes that 
a balance is required between software engineering education and industry requirements.  
In this paper, findings of a preliminary study conducted on the design of elective courses, specifically, in RF and 
communications are presented. It starts with collection of job posts in RF and communications for a two months 
period, and then a list of skills listed in the posts were determined. Then, a survey conducted with engineers, who 
are mostly graduates from Electrical and Electronics Engineering Department of Atilim University, in order to 
weight and filter the skills. Finally, the skills and knowledge required by the industry are determined. The senior 
students were asked to rank those skills at the beginning of the semester in order to explore how much the senior 
students are aware of the skills they need to have after graduation. By this way, awareness of the students about 
cal 
and non-technical) along with the order of importance are determined. In the second section, the research 
methodology is described after which analysis of results is provided. The paper provides preliminary results and 
conclusions in the last section. As it can be seen in the next section, most of the tables and reference material about 
the surveys are provided through the links of the ERRL system. The readers may visits the website and explore the 
reference materials, and use them as long as they refer to the work. 
 
2. Research Methodology 
Study presented in this article started with a research to collect requirements of RF and communication 
engineering through the job posts in the internet. During the data collection, famous careers websites were used to 
find job sources. Data were collected for a two months period, and duplications were removed at the end of the 
collection process. There were 22 different companies, and distribution of the companies according to some major 
sectors is shown in Figure 1. 
 
 
 
 
 
 
 
 
Figure 1. Job distribution 
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After collecting data from the job samples, a survey2 was prepared for graduates in grading the importance of 
skills required for RF and communication engineers at their work. The skill list comprises 97 most required skills 
that were categorized into two main parts: technical (1) and non-technical (2). Technical skills are classified as 
experience (1.A), knowledge (1.B) and ability (1.C). The respondents ranked the skills on a scale of 1 (strongly 
disapprove) to 5 (strongly approve). The survey involves 22 graduates. 10 of 22 respondents ranked the skills via an 
interview, the rest ranked anonymously. From the survey, we can analyze the profile of the respondents (graduates): 
 
 The average age of the respondents is 27.8 
 77% of respondents were male and 23% of respondents were female 
 All of the respondents were currently employed full-time 
 50% of respondents had less than 3 years professional experience in engineering and technology, the 
rest had more than 3 years professional experience 
 41% of respondents were currently working in Defense Industry, 23% of respondents were currently 
working in Cellular/mobile Communication industry, 14% of respondents were currently working in 
Networking, 9% of respondents were currently working in Optical Communication industry, 9% of 
respondents were currently working in Radio-Frequency Identification (RFID) and related technologies 
 50% of respondents were from local companies and the rest of them were international companies 
 
Distribution of the profile of respondents is shown in Figure 2. 
 
 
Figure 2. Profile of graduates 
 
According to survey results, a priority list, which is comprised of weighted skills from graduates, is prepared. 
Then, a priori questionnaire2 was prepared for senior students enrolled in elective courses (see the link provided 
below for the details of the surveys as an ongoing study). However, some skills3 were not considered in the 
questionnaire since their weighted ranks were below the average (2.5 of 5). There were 64 skills in the 
questionnaire, and were categorized into technical (1) and non-technical (2) skills as in the survey for graduates. 
Technical requirements are classified as experience (1.A), knowledge (1.B) and ability (1.C). Students ranked the 
asked skills on a scale of 1 (strongly disapprove) to 5 (strongly approve)according to their knowledge and 
awareness.  This questionnaire was applied to 31 senior students who took some RF and communication systems 
based elective courses such as Digital Communications (EE 401), Wireless Communication (EE 402), Radar 
Systems (EE 404), Antennas & Propagation (EE 405), Optical Communication Systems (EE 406), and RF 
Microelectronics (EE 422). Hence, awareness of the students is determined before taking elective courses. 10 of 31 
students ranked the skills via an interview, the rest ranked anonymously. From the questionnaire, profile of the 
respondents (students) can be analyzed: 
 
 
2,3http://errl.atilim.edu.tr/mod/resource/view.php?id=770 
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 84% of students were male and 16% of students were female 
  
 39% of students planning to work in defense industry, 16% of students planning to work in Cellular 
Communication, 16% of students planning to work in Optical Communication, 16% of students 
planning to work in Networking, and 13% of students planning to work in RFID and related 
technologies 
 
Distribution of the profile of the students in percentage is shown in Figure 3. 
 
Figure 3. Profile of senior students  
 
3. Analysis of Survey Results  
Based on the survey results from the graduates and questionnaire result from the senior students, due to the 
spacing and size of the table, ranking of skills is given, again, in the link below as Table 12. Ranked skills are 
categorized into three groups: Lowest (items below the level 2.5), Moderate (items are between the range of level 
2.52 to 3.49), and Highest (items above the level 3.5). As a mentioned before, 27 of the items were included in the 
questionnaire since the items were ranked below the 2.5 out of 5 which are decided as the lowest importance by the 
graduate respondents. These 27 items are also provided in the Table 1 as the category of Lowest (importance). 
In order to summarize the findings of the survey and questionnaire, skills as given in Table 1 were analyzed. 
According to graduates, one of the findings is that skill code number 1.A.5 is the most important requirement from 
the industry while skill code number 1.A.2 is also undeniably important requirement from the industry, too. Results 
show that, the senior students are unskilled for 
provide that skill code number 1.B.13 and skill code number 1.B.14 are of great importance from the industry. On 
the other hand, they think that knowledge of Internet Protocols (1.B.35, 1.B.36, etc.) is not fulfilled to the 
satisfactory as it is expected. Among the topics, the higher rate is given only to skill code number 1.B.17 by the 
students. Skill code numbers 1.C.20 and 1.C.19 are the most required according to the respondents of 
communication engineers, however, they think that usage of Communication Networking tools (1.C.9, 1.C.10, etc.) 
are not highly required by the industry. Software abilities of the students again are not satisfactory according to the 
ratings. Skills of 2.3, 2.4, 2.5, and 2.6 are required as non-technical requirements from the industry according to the 
graduates. While preparing the survey for engineers, skills code numbers 1.C.24 and 1.A.13 are predicted as low 
importance for communication engineering industry, but according to given average ratings it is provided that these 
skills can be also important requirements from the industry as it is an interesting results for us. Likewise, rating of 
1.C.22 is another interesting result. Although skill code number 1.C.22 is the most preferred software skill in 
industry, results show that communication industry may demands the ability of 1.C.22, too, but the students are, 
unfortunately, not unaware of this. 
35% 
65% 
CGPA 
More than 2.5
Less than 2.5
39% 
16% 
16% 
13% 
16% 
Interests 
Defense Systems
Networking
Cellular Communication
RFID
Optical Communications
16% 
84% 
Gender 
Female
Male
1551 Yaser Dalveren and Ali Kara /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  1547 – 1551 
4. Conclusions 
This study presents findings of research study conducted for re-designing of some elective courses in RF and 
Communications domain at Atilim University. The objective of this study was to initiate a process toward tailoring 
the course contents according to the requirement of industry. Although the results provide important implications 
and may be used in updating the course contents in short term, it is necessary to study further by repeating the 
surveys for more students and graduates in diverse areas and expectations. Moreover, as a future work, survey will 
be applied to the same students toward the end of the semester, so that the awareness of the students and abilities 
(technical knowledge and/or skills) gained in these courses could be measured. In this way, improvements in the 
content of the courses, or a re-designing phase, could be started by analyzing the results of the study. 
Finally, it can be concluded that this type of self-assessment may be required, regularly, in order to improve the 
overall quality of curriculum in producing qualified RF and Communication engineers at our department. 
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